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(54) Snowmobile 



(57) The invention relates to a snowmobile compris- 
ing a body and a steering device. It aims to improve a 
steering device capable of effecting desired ski charac- 
teristics even if the snow quality or the number of crew 
members changes. This is achieved by a snowmobile 
having a steering device for a snowmobile comprising 
a steering ski having band plate-like ski body disposed 



at the front of a body frame for leftward and rightward 
steering movement and extending longitudinally of the 
vehicle, and a keel adapted to be protruded from the 
bottom of the ski body toward the snow surface, wherein 
between the ski body and the keel are provided keel pro- 
trusion adjusting mechanisms for adjusting the amount 
of protrusion of the keel. 
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Description 

[0001] The invention relates to a snowmobile com- 
prising a body frame and a steering device adapted to 
control the running direction of the snowmobile by 5 
means of at least one steering ski having a band plate- 
like ski body disposed at the front of the body frame and 
extending longitudinally to the snowmobile. 
[0002] In general, a snowmobile is arranged such that 
at the front of a body frame is mounted an engine and 10 
there disposed are a pair of left and right steering skis, 
and, at the rear of the body frame is disposed a track 
belt, so that the track belt can be drivably rotated by the 
engine while the steering skis are turned leftward and 
rightward by a steering handle for the running of the *5 
snowmobile over snow. 

[0003] In such steering skis of a snowmobile, a sys- 
tem has been adopted in which a band plate-like ski 
body is formed, integrally, with a keel section protruded - 
from the bottom of the ski body toward the snow surface. 20 
[0004] However, if a system is adopted in which a keel 
section is formed integral with the ski body, as in a con- 
ventional steering device, it is difficult to obtain sufficient 
ski characteristics because of changes in the snow qual- 
ity or the number of crew members. For example, steer- 25 
ing load of the steering handle increases depending on 
the snow quality, or ski action is worsened depending 
on the number of crew members 
[0005] In view of the foregoing prior art, it is an object 
of this invention to improve a snowmobile of the known 30 
kind to be capable of effecting desired ski characteristics 
even if the snow quality or the number of crew members 
changes. 

[0006] For a snowmobile of the above kind, this ob- 
jective is solved in an inventive manner by a keel adapt- 35 
ed to be protruded from the bottom of the ski body to- 
ward the snow surface, wherein the position of the keel 
is adjustable relative to the ski body. 
[0007] According to a preferred embodiment, keel 
protrusion adjusting mechanisms for adjusting the *o 
amount of protrusion of the keel are provided between 
the ski body and the keel. 

[0008] Preferably, the keel protrusion adjusting mech- 
anisms are arranged such that the forward portion and 
the rearward portion of the keel with respect to a body 45 
support section thereof can be adjusted independently. 
[0009] Thereby, according to one embodiment, the 
keel protrusion adjusting mechanisms are arranged 
such that adjusting screws are screwed in the ski body, 
the keel is engaged with the adjusting screws, and the 50 
adjusting screws are advanced and retracted so as to 
adjust the amount of protrusion of the keel. 
[0010] Advantageously, dampers between the ski 
body and the keel are disposed for absorbing vibration 
and shocks from the snow surface. 55 
[001 1] Preferably, the keel is detachable from the ski 
body. 

[001 2] According to a further embodiment, the keel is 



formed integral with the ski body and/or elastically de- 
formable so that adjustment of the elastic deformation 
of the keel allows adjustment of the amount of protrusion 
of the keel. 

[0013] According to still another embodiment, lateral 
keel dimension adjusting mechanisms are provided be- 
tween the ski body and the keel for adjusting the lateral 
dimension of the keel itself. 

[0014] Additionally, the lateral keel dimension adjust- 
ing mechanisms may be arranged such that the forward 
portion and the rearward portion of the keel with respect 
to a body support section thereof can be adjusted inde- 
pendently. 

[0015] Even more, keel position adjusting mecha- 
nisms are provided between the ski body and the keel 
for adjusting the lateral position of the keel. 
[0016] Therein, the keel position adjusting mecha- 
nisms are arranged such that the forward portion and 
the rearward portion of the keel with respect to a body 
support section thereof can be adjusted independently. 
[0017] Additionally, between the ski body and the keel 
are provided: keel protrusion adjusting mechanisms for 
adjusting an amount of protrusion of the keel and lateral 
keel; dimension adjusting mechanisms for adjusting the 
lateral dimension of the keel itself. 
[001 8] Preferably, between the ski body and the keel 
are provided: keel protrusion adjusting mechanisms for 
adjusting an amount of protrusion of the keel and keel; 
position adjusting mechanisms for adjusting the lateral 
position of the keel. 

[0019] Further preferably, between the ski body and 
the keel are provided: keel protrusion adjusting mecha- 
nisms for adjusting an amount of protrusion of the keel; 
lateral keel dimension adjusting mechanisms for adjust- 
ing the lateral dimension of the keel itself; and keel po- 
sition adjusting mechanisms for adjusting the lateral po- 
sition of the keel. 

[0020] In the steering device according to the inven- 
tion, the position of the keel relative to the ski body is 
adjustable, so that the amount of protrusion of the keel, 
the lateral dimension of the keel itself or the lateral po- 
sition of the keel can be adjusted in response to the 
snow quality or the number of crew members, effecting 
desired ski characteristics. 

[0021] Accordingly, the amount of protrusion of the 
keel is adjustable, so that in the case where the snow 
quality is hard or the number of crew members is in- 
creased, operating load of the steering handle can be 
reduced if the amount of protrusion of the keel is de- 
creased. In the case of fresh snow or deep snow, a larg- 
er keel protrusion allows a higher ski action, enhancing 
turning performance. 

[0022] Since the keel protrusion adjusting mecha- 
nisms are arranged such that the forward portion and 
the rearward portion of the keel with respect to a body 
support section thereof can be adjusted independently, 
the keel protrusion can be changed separately for the 
forward portion and the rearward portion, and a further 
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detailed setting of the ski characteristics can be provid- 
ed. 

[0023] For example, if the keel protrusion of the for- 
ward portion is larger than that of the rearward portion, 
the ski is allowed to get out from wheel tracks easily and 
to be prevented from being caught in the wheel tracks. 
On the contrary, if the keel protrusion of the rearward 
portion is larger than that of the forward portion, stability 
during straight ahead running can be improved further. 
[0024] Preferably, the adjusting screws screwed in 
the ski body are advanced and retracted so as to adjust 
the amount of protrusion of the keel, so that adjustment 
of the keel protrusion can be effected with a simple 
structure and at a low cost. 

[0025] Further preferably, between the ski body and 
the keel are provided dampers, so that vibration and 
shocks from the snow surface during running can be 
prevented from being transmitted to a rider. That is, in 
the case of a conventional integrated steering ski; the 
ski body or the keel follows wheel tracks on the snow 
surface easily, and some times the whole vehicle body 
can be jolted. In addition, vibration of relatively high fre- 
quency generated during running on ice or a hard snow 
surface is easily transmitted to a rider, resulting in a pos- 
sible unpleasant feeling of the rider. Consequently, such 
jolting due to wheel tracks can be mitigated, and an un- 
pleasant vibration during running on ice or the like can 
be dampened. 

[0026] . According to a preferred embodiment, the keel 
is detachable from the ski body, so that if the keel is worn 
down or damaged, it is possibly to replace only the keel 
at a low price compared with the conventional case 
where the whole steering ski is to be replaced. 
[0027] Since the keel is formed integral with the ski 
body and elastically deformable, adjustment of keel pro- 
trusion can be effected with a very simple structure. 
[0028] According to a further preferred embodiment, 
between the ski body and the keel are provided lateral 
keel dimension adjusting mechanisms for adjusting the 
lateral dimension of the keel itself, so that surface pres- 
sure to the snow surface can be changed if the lateral 
keel dimension is adjusted in response to changes in 
the snow quality or the like, and the controllability or sta- 
bility can be enhanced. If for example, the lateral keel 
dimension is enlarged, surface pressure to the snow 
surface is decreased, operating load of the steering han- 
dle is reduced, and controllability is improved, and on 
the contrary, if for example, the lateral keel dimension 
is reduced, the surface pressure is increased, and that 
the running stability is improved. 
[0029] Thereby, the lateral keel dimension adjusting 
mechanisms are arranged such that the forward portion 
and the rearward portion of the keel can be adjusted in- 
dependently, so that the lateral dimension of the keel 
itself can be changed separately for the forward portion 
and the rearward portion, and a detailed setting of the 
surface pressure to the snow surface can be provided. 
[0030] Moreover, between the ski body and the keel 



are provided keel position adjusting mechanisms for 
changing the lateral position of the keel, so that the dis- 
tance between left and right keels can be adjusted in 
response to the snow quality or the like, and the desired 
5 ski characteristics can be effected. 

[0031] Further, since the keel position adjusting 
mechanisms are arranged such that the forward portion 
and the rearward portion of the keel can be adjusted in- 
dependently, the distance between left and right keels 
10 can be changed separately for the forward portion and 
the rearward portion, a further detailed setting of the ski 
characteristics can be provided. 
[0032] Additionally, keel protrusion adjusting mecha- 
nisms for adjusting an amount of keel protrusion and lat- 
15 eral keel dimension adjusting mechanisms for adjusting 
the lateral dimension of the keel itself are provided, so 
that both of the amount of keel protrusion and the lateral 
keel dimension can be changed in response to the snow 
quality or the number of crew members, and detailed ski 
characteristics can be effected. 
[0033] According to still another embodiment, keel 
protrusion adjusting mechanisms for adjusting an 
amount of keel protrusion and keel position adjusting 
mechanisms for adjusting a lateral position of the keel 
are provided, so that both of the amount of keel protru- 
sion and the distance between left and right keels can 
be changed in response to the snow quality or the 
number of crew members, and the detailed ski charac- 
teristics can be effected. 

[0034] Since keel protrusion adjusting mechanisms 
for adjusting an amount of keel protrusion, lateral keel 
dimension adjusting mechanisms for adjusting a lateral 
dimension of the keel itself, and/or keel position adjust- 
ing mechanisms for adjusting the distance between left 
and right keels are provided, the amount of keel protru- 
sion, the lateral keel dimension and/or the distance be- 
tween left and right keels can be changed in response 
to the snow quality or the number of crew members, and 
a further detailed setting of the ski characteristics can 
be provided. 

[0035] In the following, preferred embodiments of this 
invention will be described with reference to the accom- 
panying drawings, wherein: 

Fig. 1 is a side view of a snowmobile provided with 
a steering device according to an embodi- 
ment of the invention of claims 1-6; 

Fig. 2 is a plan view of the snowmobile; 

Fig. 3 is a front view of the snowmobile; 

Fig. 4 is a plan view of a steering ski of the steering 
device; 

Fig. 5 is a sectional side view (sectional view taken 
along the lineV-Vof Fig. 4) of the steering ski; 
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Fig. 6 is a sectional side view of a keel protrusion 
adjusting mechanism of the steering device; 

Fig. 7 is a sectional rear view (sectional view taken 
along the line VII-VII of Fig. 6) of the keel pro- 
trusion adjusting mechanism; 

Fig. 8 is a sectional side view showing one adjust- 
ment pattern by the keel protrusion adjusting 
mechanism; 

Fig. 9 is a sectional side view of the keel protrusion 
adjusting mechanism; 

Fig. 10 is a sectional rear view (sectional view taken 
along the line X-X of Fig. 9) of the keel pro- 
trusion adjusting mechanism; 

Fig. 11 is a sectional side view showing another ad- 
justment pattern; 

Fig. 12 is a sectional side view showing still another 
adjustment pattern; and 

Fig. 13 is a sectional view of explaining a steering de- 
vice according to an embodiment of the in- 
vention of claims 8 and 9. 

[0036] In the figures, numeral 1 designates a snow- 
mobile, having a general structure in which at the front 
of a body frame 2 is mounted an engine 3 and there 
disposed are a pair of left and right steering skis 4, 4; at 
the rear of the body frame are disposed a drive track 5 
on the lower side, and a fuel tank 8 and a saddle type 
seat 6 on the upper side; and in front of and above the 
fuel tank 8 is disposed a steering handle 7. 
[0037] At the left and the right side of and the lower 
side of the seat 6 of the body frame 2 are formed foot 
rests 2a, 2a. The front section of the body frame 2 is 
surrounded by a front cover 9, and the lower portion of 
the seat 6 is surrounded by a rear cover 10. On the front 
cover 9 and in front of the steering handle 7 is disposed 
a wind shield 11 for blocking the running wind. 
[0038] The snowmobile 1 can be driven over snow by 
the arrangement such that while the engine 3 drivingly 
rotates the drive track 5, the steering skis 4, 4 are turned 
leftward and rightward by the steering handle 7. 
[0039] The drive track 5 is made up of a front pulley 
5a, a rear pulley 5b, and a wide endless track belt 5c 
wound around the front and rear pulleys, having the 
shape of approximately a parallelogram in profile. The 
drive track 5 is supported through a rear suspension 5f 
for up and down swinging movement about a drive shaft 
(not shown) of the front pulley 5a. Numerals 5d, 5e des- 
ignate guide pulleys for holding the track belt 5c in the 
shape of a parallelogram. 

[0040] Each of the left and right steering skis 4 is sup- 
ported on the body frame 2 through a suspension mech- 



anism 1 6 for up and down swinging movement. The sus- 
pension mechanism 16 is arranged such that the outer 
end of a link member 16a is connected to an outer cyl- 
inder 15 supporting the steering ski 4 for left and right 
5 turning movement and the inner end of the link member 
1 6a to the body frame 2, and between the outer cylinder 
15 and the body frame 2 is mounted a shock absorber 
17. Thus, the left and right steering skis 4 are each sus- 
pended independently. 

[0041] The left and right steering skis 4 are connected 
to the steering handle 7 through a steering mechanism. 
The steering mechanism is arranged such that the lower 
end of a steering shaft 7a having the steering handle 7 
fixed thereto is connected to one end of an L-shaped 
link arm (not shown) through a steering rod (not shown), 
and left and right tie rods 12, 12 to the other end of the 
link arm; to the outer ends of the left and right tie rods 
12, 12 are connected knuckle arms 13, 13; and further, 
to the left and right knuckle arms 13, 13 are connected 
knuckle steerings 14, 14 connected to the steering skis 
4. 

[0042] The left and right knuckle steerings 14 are in- 
serted into and supported by the outer cylinders 15. At 
the lower end of each knuckle steering 14 is supported 
the steering ski 4 for up and down swinging movement, 
and to the upper end is fastened the knuckle arm 13. If 
the steering handle 7 is turned leftward or rightward, the 
tie rods 12 rotate the knuckle arms 13 through the steer- 
ing shaft 7a, causing the left and right steering skis 4 to 
be rotated in the same direction. 
[0043] The steering ski 4 comprises a band plate-like 
plastic ski body 21 to which is fixed a saddle 20 made 
of an aluminum alloy, and a plastic keel 22 adapted to 
be protruded from the bottom of the ski body 21 toward 
the snow surface. 

[0044] The ski body 21 and the keel 22 are separated 
from each other, for adjusting of the amount of protru- 
sion of the keel 22 from the ski body 21. The ski body 
and the keel are not necessarily separated, but the sad- 
dle may be made of plastic, or further may be formed 
integral with the ski body. 

[0045] The saddle 20 is configured in an upwardly 
opening channel-like shape in cross-section such that 
on the left and right edges of the longitudinally extending 
band plate-like saddle body 20a are provided left and 
right side walls 20b, 20c integrally. The left and right side 
walls 20b, 20c are raised in the longitudinal middle por- 
tion, at which are formed boss sections 20d, 20d, and 
the knuckle steering 14 is supported by a support shaft 
29 mounted to the left and right boss sections 20d, 20d 
therethrough. The saddle body 20a of the saddle 20 is 
fastened to the ski body 21 with a plurality of rivets 23. 
[0046] The ski body 21 is formed such that its front 
section 21a is curved upwardly to a large extent, its mid- 
dle section 21b extends approximately horizontally, and 
its rear section 21c is curved upwardly to some extent, 
when viewed from the side. A grip 25 is fastened to the 
front section 21 a so that gripping of the grip 25 allows 
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a change of the direction of the steering ski 4 or the ve- 
hicle body. 

[0047] The keel 22 has the shape of a thick plate 
formed extending substantially along the ski body 21 . In 
the bottom of the keel 22 is formed a recessed groove 
22c running longitudinally, and in the recessed groove 
22c is disposed a runner 27 made from an iron rod. In 
the longitudinal middle of the runner 27 is fixed a carbide 
tip 28 for preventing sideslip during running on ice or the 
like. 

[0048] The ski body 21 is formed with an opening 21d 
large enough for the keel 22 to be inserted. In this open- 
ing 21 d is disposed the keel 22 for up and down advanc- 
ing and retracting movement, and front and rear ends 
22a, 22b of the keel 22 are engaged with the upper sur- 
faces of the front and rear edges of the opening 21 d of 
the ski body 21. 

[0049] The keel 22 is supported on the ski body 21 
through keel protrusion adjusting mechanisms 30 for 
adjusting the amount of protrusion of the keel 22. The 
keel protrusion adjusting mechanisms 30 are disposed 
on the front side and the rear side of the ski body 21 
from its boss section (body support section) 20d, two 
sets for each side, and the structure of which is de- 
scribed below in detail. 

[0050] At portions of the keel 22 corresponding to the 
keel protrusion adjusting mechanisms 30 are formed 
boss sections 22d, of approximately cylindrical shape, 
spaced at given intervals and protruding upwardly. The 
boss sections 22d are located within the opening 21 d of 
the ski body 21 and adapted to be in abutment against 
the bottom of the saddle body 20a. At the left and right 
opening edges of the opening 21d of the ski body 21 are 
formed downwardly extending guide sections 21e,21e, 
and the boss sections 22d are supported by the left and 
right guide sections 21 e for up and down movement. 
[0051] At portions of the saddle body 20a facing the 
boss sections 22d are formed circular support holes 
20e. In each support hole 20e is fitted a bush 31. The 
bush 31 is made up of an inner cylinder 32 with a female 
thread formed in the inside circumferential surface, a 
rubber member 33 disposed surrounding the inner cyl- 
inder as a damper, and an outer cylinder 34 bonded to 
the rubber member, and the outer cylinder 34 is fitted 
fixedly in the support hole 20e at the opening edge. 
[0052] In the inner cylinder 32 is fitted an approxi- 
mately cylindrical adjusting screw 35 with a male thread 
on the outside circumferential surface. The adjusting 
screw 35 is formed, at the lower end, with an annular 
projection 35a integrally, and the annular projection 35a 
is seated, for rotation, against a shoulder 22d* formed in 
the inside wall of the boss section 22d. 
[0053] In addition, the adjusting screw 35 is formed, 
at the upper end, with a tool mounting section 35b, which 
is shaped in a way such that the upper end of the outside 
circumferential portion of the adjusting screw is cut off 
circumferential ly. The keel 22 is adapted to be advanced 
and retracted vertically, together with the adjusting 



screw 35 if a tool mounted on the tool mounting section 
35b is rotated. 

[0054] In the adjusting screw 35 is inserted a fixing 
bolt 36 with a slight clearance between them. The lower 

5 end 36a of the fixing bolt 36, which is formed to be a 
long diameter section, is fixed to the runner 27 by weld- 
ing or the like, and an upper shoulder of the lower end 
36a is in abutment against the bottom surface of the ad- 
justing screw 35. 

w [0055] The upper end of the fixing bolt 36 is protruded 
from the upper end of the adjusting screw 35, and on 
the protruded portion is fitted a fixing nut 38 with a wash- 
er 37 therebetween. Tightening the fixing nut 38 causes 
the adjusting screw 35 to be locked |n the state of non- 

is rotation, and loosening the nut causes the locking state 
to be removed, allowing the adjusting screw to be rotat- 
able. The rotation prevention device of the adjusting 
screw 35 is not limited to the fixing nut 38, but a circlip 
or the like may be used. 

20 [0056] Now, the function and the effect of the snow- 
mobile will be explained. 

[0057] In adjusting the amount of protrusion of the 
keel 22, the fixing nuts 38 are loosened and the adjust- 
ing screws 35 are driven in and out by a tool. This allows 

25 the keel 22 and the runner 27 to be advanced and re- 
tracted between a minimum protruded position A and a 
maximum protruded position B, and thus they are ad- 
justed to a desired amount of protrusion in response to 
the snow quality, the number of crew members, or a rid- 

30 er*s preference. Thereafter, the fixing nuts 38 are tight- 
ened to lock the adjusting screws 35. 
[0058] When the keel 22 is replaced, the fixing nuts 
38 and washers 37 are removed from the fixing bolts 36, 
and in this condition, the runner 27 is first removed 

35 downwardly together with the fixing bolts 36, then the 
keel 22 is removed downwardly. Thus, the keel 22, run- 
ner 27 and fixing bolts 36 are removed from the ski body 
21. 

[0059] It is possible that the method of adjusting the 

40 amount of protrusion of the keel 22 includes various pat- 
terns such as a pattern in which the amount of protrusion 
of the whole keel is changed uniform, a pattern in which 
the protrusion of the keel is made larger on the front side 
than on the rear side, and a pattern in which the protru- 

45 sion of the keel is made larger on the rear side than on 
the front side, or a pattern of the combination of these 
patterns, and an appropriate pattern will be selected in 
response to the snow quality, the number of crew mem- 
bers, or a rider's preference. 

50 [0060] For example, in the case of touring running by 
two crew members on hard snow, the keel 22 is set to 
the side of the minimum protruded position A to de- 
crease the keel protrusion (see Fig. 5). This allows a 
smaller handle load, enhancing running stability. That 

55 js, in the case of two crew members, ski load increases, 
« so that handle load is increased, and in the case of tour- 
ing running, handle operation should be performed for 
a long time. Therefore, it is effective to reduce ski action 
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to a degree as small as possible for the reduction of op- 
erating force. 

[0061] On the other hand, in the case of powdery fresh 
snow or deep snow, or an aggressive running, the keel 
22 is set to the side of the maximum protruded position 5 
B to increase the keel protrusion (see Fig. 8). Thus, the 
ski action is improved, enhancing running performance 
and turning performance. In addition, a larger keel pro- 
trusion allows a turning or a snaking running without 
large speed drop during a race or the like. 
[0062] Further, in the case of running in wheel tracks 
on the snow surface, if the forward portion of the keel 
22 with respect to the body support section is set to the 
side of the maximum protruded position B and the rear- 
ward portion to the side of the minimum protruded po- 
sition A, the amount of protrusion of the forward portion 
of the keel 22 is made larger than that of the rearward 
portion (see 91 of Fig. 11 ). This allows the vehicle to get 
out from wheel tracks easily and to be prevented from 
being caught in the wheel tracks, securing running sta- 
bility. 

[0063] Furthermore, in the case where stability during 
straight ahead running is intended to be increased, if the 
forward portion of the keel 22 with respect to the body 
support section is set to the side of the minimum pro- 
truded position A, and the rearward portion to the side 
of the maximum protruded position B, the amount of pro- 
trusion of the rearward portion is made larger than that 
of the forward portion (see 62 of Fig. 12). This secures 
stability during high speed running. 
[0064] In this embodiment as described above, the ski 
body 21 and the keel 22 can be separated from each 
other, and between the ski body 21 and the keel 22 are 
provided keel protrusion adjusting mechanisms 30 for 
adjusting the amount of protrusion of the keel 22. There- 
fore, desired ski characteristics can be obtained by 
changing the amount of protrusion of the keel 22 in re- 
sponse to the snow quality or the number of crew mem- 
bers, which provides a stable running, and handle op- 
erating force can be reduced, which enhances control- 
lability. 

[0065] In addition, the keel protrusion adjusting mech- 
anisms 30 are dispose on the front side and the rear 
side from the boss section 20d as a body support section 
of the steering ski 4, two sets for each side, so that the 
protrusion of the keel 22 can be changed separately for 
the front side and the rear side, providing detailed set- 
ting of the ski characteristics and improving the degree 
of freedom of the keel shape designing. 
[0066] In this embodiment, an adjusting screw 35 is 
fitted in the bush 31 mounted on the saddle 20 of the ski 
body 21, the annular projection 35a of the adjusting 
screw 35 is seated against the shoulder 22d of the keel 
22, and the adjusting screw 35 is advanced and retract- 
ed so as to change the amount of protrusion of the keel 
22, so that the keel protrusion adjusting mechanism 30 
can be formed with a simple structure and at a low cost. 
[0067] Further, a fixing bolt 36 is inserted in the ad- 



justing screw 35, and on the fixing bolt 36 is fitted a fixing 
nut 38 through a washer 37, so that the adjusting screw 
35 can be locked at any position with a simple structure. 
[0068] In this embodiment, the bush 31 is made up of 
an inner cylinder 32 with an adjusting screw 35 fitted 
therein, a rubber member 33 disposed surrounding the 
inner cylinder as a damper, and an outer cylinder 34 
bonded to the rubber member, and the outer cylinder 34 
is fixed to the saddle 20, so that the keel 22 can be elas- 
tically supported for back-and-forth and leftward and 
rightward swinging movement, thereby preventing un- 
pleasant vibration and shocks from the snow surface 
from being transmitted to a rider during running. By the 
way, if the ski body and the keel section are integrated 
as in the conventional device, the whole vehicle body 
can be jolted due to wheel tracks on the snow surface, 
or vibration of high frequency can be transmitted to a 
rider during running on ice or a hard snow surface. 
[0069] Further, in this embodiment, the keel 22 is de- 
tachable from the ski body 21, so that if the keel 22 is 
worn down or damaged, it is possible to replace only the 
keel 22 at a low price compared with the conventional 
case where the whole steering ski is replaced. 
[0070] Although the foregoing embodiment is exem- 
plified by a runner 27 being advanced and retracted to- 
gether with the keel 22 in one body, this invention may 
be arranged such that the protrusion of either the keel 
or the runner is changed, or that the keel and the runner 
are advanced and retracted separately. For example, if 
protrusion of only the runner is changed, action of the 
ski edges can be increased during running on ice or a 
hard snow surface. 

[0071] Although in the foregoing embodiment, the 
keel 22 is separated from the ski body 21 , this invention 
may be arranged such that the keel is formed integral 
with the ski body and elastically deformable, and the 
elastic deformation of the keel is adjustable, whereby 
the protrusion of the keel is adjusted. Thereby, the struc- 
ture can be simplified further. 

[0072] Fig. 1 3 is a view of explaining a steering device 
according to a further embodiment, and in the drawing, 
like numerals (as in Fig. 7) designate similar or corre- 
sponding elements. 

[0073] This embodiment shows an arrangement in 
which lateral keel dimension adjusting mechanisms 40 
are provided for adjusting the lateral dimension of the 
keel 42 itself. The lateral keel dimension adjusting 
mechanisms 40 are disposed on the front side and the 
rear side of the ski body 21 from its body support section, 
a plurality of sets for each side independently, and each 
mechanism is arranged such that in the saddle 20 fixed 
to the ski body 21 is screwed an adjusting screw 41 
through a bush 31 for advancing and retracting move- 
ment, and in the adjusting screw 41 is inserted a fixing 
bolt 36. The fundamental structure of the mechanism is 
approximately the same as in the foregoing embodi- 
ment. 

[0074] The adjusting screw 41 is formed, at the bot- 
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torn, with a tapered section 41a of trapezoidal shape in 
cross-section. The keel 42 is made up of longitudinally 
extending left and right keel sections 43, 44 formed elas- 
tically deformable or movable in the lateral direction. 
The left and right keel sections 43, 44 are supported on 5 
the ski body 21 for expansion and contraction of the lat- 
eral dimension of the keel 42 by metal pins 46, 46, fixed 
to a guide section 21 e of the ski body 21 , being inserted 
into support holes 46, 46 formed in keel sections 43, 44. 
To the ski body 21 is attached a flexible cover 47 for 10 
preventing ingress of snow into the space between the 
guide section 21 e and the left and right keel sections 43, 
44. This cover may be formed integral with the ski body. 
[0075] The left and right keel sections 43, 44 are 
formed, at their portions corresponding to the adjusting is 
bolt 41 , with tapered surfaces 43a, 44a for receiving the 
tapered section 41a. This adjusting bolt 41 is tightened 
and loosened so as to adjust the lateral dimension de- 
fined by the left and right keel sections 43, 44, between 
a minimum width W1 and a maximum width W2. 20 
[0076] In this embodiment, lateral keel dimension ad- 
justing mechanisms 40 are provided for adjusting the 
lateral dimension defined by the left and right keel sec- 
tions 43, 44, so that if the lateral dimension defined by 
the left and right keel sections 43, 44 are adjusted be- 25 
tween the minimum width W1 and the maximum width 
W2 in response to changes in the snow quality or the 
like, surface pressure to the snow surface can be 
changed, and the controllability and running stability can 
be enhanced. For example, if the lateral keel dimension 30 
is set to a value on the side of the maximum width, sur- 
face pressure to the snow surface is decreased, so that 
handle operating load can be reduced, and controllabil- 
ity is improved. If the lateral keel dimension is set to a 
value on the side of the minimum width, surface pres- 35 
sure to the snow surface can be increased, and running 
stability is improved. 

[0077] Further, the lateral keel dimension adjusting 
mechanisms 40 are disposed in the forward and the 
rearward portion of the keel 41 independently, so that <o 
the lateral keel dimension can be changed separately 
for the front side and the rear side, and the detailed set- 
ting of the surface pressure to the snow surface can be 
provided. 

[0078] Although in this embodiment, only the lateral 45 
keel dimension adjusting mechanisms are provided, the 
snowmobile may provide both of the lateral keel dimen- 
sion adjusting mechanisms 40 and the forgoing keel 
protrusion adjusting mechanisms. In this case, detailed 
ski characteristics can be obtained in response to the 50 
snow quality or the number of crew members. 
[0079] Although the foregoing embodiments are ex- 
emplified by an arrangement in which the amount of pro- 
trusion of the keel 22 from the ski body 21 , and the lateral 
dimension of the keel itself are changed, keel position 55 
adjusting mechanisms for changing the lateral position 
of the keel relative to the ski body may be provided, too. 
In this case, the distance between left and right keels 



can be changed in response to the snow quality or the 
like, effecting desired ski characteristics as well. 
[0080] Further, the keel position adjusting mecha- 
nisms may be disposed on the front side and the rear 
side of the keel from its body support section, independ- 
ently for each side. In this case, the distance between 
the left and right keels can be changed separately for 
the front side and the rear side, and the detailed setting 
of the ski characteristics can be provided. 
[0081] Both of the keel protrusion adjusting mecha- 
nisms and the keel position adjusting mechanisms may 
be provided. Further, all of the foregoing keel protrusion 
adjusting mechanisms, lateral keel dimension adjusting 
mechanisms and keel position adjusting mechanisms 
may be provided. In this case, more detailed ski char- 
acteristics can be obtained in response to the snow 
quality or the number of crew members. 
[0082] To provide a steering device for a snowmobile 
capable of effecting desired ski characteristics even if 
the snow quality or the number of crew members chang- 
es, a snowmobile is proposed, comprising a steering de- 
vice comprising a steering ski having band plate-like ski 
body disposed at the front of a body frame for leftward 
and rightward steering movement and extending longi- 
tudinally of the vehicle, and a keel adapted to be pro- 
truded from the bottom of the ski body toward the snow 
surface, wherein between the ski body and the keel are 
provided keel protrusion adjusting mechanisms for ad- 
justing the amount of protrusion of the keel. 



Claims 

1 . Snowmobile (1 ) comprising a body frame (2) and a 
steering device adapted to control the running di- 
rection of the snow mobile (1) by means of at least 
one steering ski (4) having a band plate-like ski 
body (21) disposed at the front of the body frame 
(2) and extending longitudinally to the snow mobile 
(D, 

characterized by 

a keel (22,42) adapted to be protruded from the bot- 
tom of the ski body (21) toward the snow surface, 
wherein the position of the keel (22,42) is adjustable 
relative to the ski body (21). 

2. Snowmobile according to claim 1 , characterized in 
that a number of keel protrusion adjusting mecha- 
nisms (30) for adjusting the amount of protrusion of 
the keel (22,42) are provided between the ski body 
(21) and the keel (22,42). 

3. Snowmobile according to claim 2, characterized in 
that a forward portion (22a) and a rearward portion 
(22b) of the keel (22,42) are adjustable independ- 
ently with respect to a body support section (20d) 
by the keel protrusion adjusting mechanisms (30). 
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4. Snowmobile according to claim 2 or 3, character- 
ized in that the keel protrusion adjusting mecha- 
nisms (30) comprise adjusting screws (35) being 
screwed in the ski body (21 ), in that the keel (22,42) 
is engaged with the adjusting screws (35), and in 
that the adjusting screws are advanceable and re- 
tractable to thereby adjust an amount of protrusion 
of the keel (22,42). 

5. Snowmobile according to one of the claims 2 to 4, 
characterized in that dampers (33) are disposed 
between the ski body (21) and the keel (22,42) for 
absorbing vibration and shocks from a snow sur- 
face. 

6. Snowmobile according to one of the claims 2 to 5, 
characterized in that the keel (22,42) is detacha- 
ble from the ski body (21). 

7. Snowmobile according to one of the claims 2 to 5, 
characterized in that the keel (22,42) is formed in- 
tegrally with the ski body (21) and/or elastically de- 
formable, wherein an adjustment of the elastic de- 
formation of the keel (22,42) allows adjustment of 
the amount of protrusion of the keel (22,42). 

8. Snowmobile according to one of the claims 1 to 7, 
characterized in that lateral keel dimension ad- 
justing mechanisms (40) are provided between the 
ski body and the keel for adjusting the lateral dimen- 
sion of the keel (22,42) itself. 

9. Snowmobile according to claim 8, characterized in 
that a forward portion (22a) and a rearward portion 
(22b) of the keel (22,42) can be adjusted independ- 
ently with respect to a body support section (20d) 
thereof by the lateral keel dimension adjusting 
mechanisms (40). 

10. Snowmobile according to one of the claims 1 to 9, 
characterized in that keel position adjusting mech- 
anisms for adjusting the lateral position of the keel 
are provided between the ski body (21 ) and the keel 
(22,42). 

11. Snowmobile according to claim 10, characterized 
in that the forward portion (22a) and the rearward 
portion (22b) of the keel (22,42) can be adjusted in- 
dependently with respect to a body support section 
(20d) thereof by the keel position adjusting mecha- 
nisms. 

12. Snowmobile according to one of the claims 1 to 11, 
characterized in that keel protrusion adjusting 
mechanisms (30) for adjusting an amount of protru- 
sion of the keel (22,42) and lateral keel dimension 
adjusting mechanisms (40) for adjusting the lateral 
dimension of the keel (22,42) itself are provided be- 



tween the ski body (21) and the keel (22,42). 

13. Snowmobile according to one of the claims 1 to 12, 
characterized in that keel protrusion adjusting 

5 mechanisms (30) for adjusting an amount of protru- 
sion of the keel (22,42) and keel position adjusting 
mechanisms for adjusting the lateral position of the 
keel (22,42) are provided between the ski body (21 ) 
and the keel (22,42). 

10 

14. Snowmobile according to one of the claims 1 to 13, 
characterized in that keel protrusion adjusting 
mechanisms (30) for adjusting an amount of protru- 
sion of the keel (22,42), lateral keel dimension ad- 

15 justing mechanisms (40) for adjusting the lateral di- 
mension of the keel (22,42) itself, and keel position 
adjusting mechanisms for adjusting the lateral po- 
sition of the keel are provided between the ski body 
(21) and the keel (22,42). 
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